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TITLE: Observation of quantum size effects in bismuth films by the method of 
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‘TOPIC TAGS: bismuth, silver, tunnel effect, volt ampere characteristic, quantum 
oscillation, electronic thin film 


| ABSTRACT; ‘The authors report the results of an experimental investigation of tunnel i 
systems containing size-quantized bismuth films, since theory predicts that the 
current-voltage characteristics of such a system should reveal a number of specific 

features that yield information on the structure of the carrier energy spectrum. The 
measurements were made on Bi (thin film) - dielectric - Bi (thick film), Bi (thin file 

~ dielectric - Ag, and Bi (thin film) - dielectric - Bi (thin film) systems (Fig. 1). | — 
Vacuum rather than {a solid| dielectric was used for the gap. to eliminate parasitic ef- 
fects. The tunnel system was placed in liquid nitrogen during the measurements. The 
bismuth films were obtained by poration on hot mica in vacuum. The investigated 

samples ranged from §00 to 1300 A in thickness. The volt-ampere charecteristics of 
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‘ | the BieAg system-and of the Bi (thin film) | 


\ fpaliched glass! i, A 
- Bi (thick film) system show clearly the . 
presence of the expected quantum oscilla- | 


one Ee 
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tions. The non-monotonic character of the: 

current variation is even more pronounced : &% 

when the obtained characteristics are dif: WOW 

ferentiated. ‘The experimentally obtained ; . . 


EEL ALLELES OLD 
values of the Fermi energy lie in the ; ; 
range between 0.02 and 0.027 ev, 1.e., ‘ 
they are close to the known values of the 
Fermi energy in bulk bismuth. ‘The dis- Fig. 1. Diagrem of tunnel systen  & 
tance between the singularities on the volt- 
ampere characteristic yield an estimate of ~0.012m) for the component of the effective 
mass of the electrons in Bi corresponding to the direction of the trigonal axis. This 
4s in good agreement with the known values cbtained from measurements of the de Haas 
- van Alphen effect. ‘The authors thank V. B. Sandomirs and Yu. F. for a dise y 
cussion of the paper and_V. A. Krupennikova for help ith the s. Orig. art. 
has: 35 figures. ues 
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SILICH, M.I.3 SIDOROV, I.P.; MARTYNOVA, L.L.; BUKAROV, A.R.; 
YULUSOV, A.A.3 KISIL', I.M.3 Prinimali uchastiye: KTINOVA, G.N.; 
TEROFEYEVA , A.D.j MALYGINA, WLM. 5 KHOZHICY, 4.1.5 ZATTOBYAS AyEsg 
YELISOVA, T.V.3 BISYGINA, A,I. ay eae 


Improved. technological system with a suspended catalyst 
for the production of alcohol by oxo synthesis method. Khimei 
tekh.topl.i masel 6 no.8:19-24 Ag '61. (MIRA 14:8) 


1. Gosudarstvennyy institut azotnoy promyshlennosti; LXhK; 
Opytno-konstruktorskoye byuro po avtomatike. 
(Alcohols) (Oxo process) 
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YELISTRAKH Ov, V.1., tekhnik. - 
Preventing the contaminatien of e1l by water and oxidation in the 
ofl] system of turbines. Energetik 4 ne.9:10 § 156. (MIRA 9:10) 
(Turbines) (011s and fats) 
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ORG: none 


TITLE: Optical characteristics and light field parameters of lake water 


. NERD 8 BP Ye mise meat Ce naira | 


SOURCE: AN BSSR. Vesti. Seryya fizika-matematychnyckh navuk, no. 2, 1966, 109-114 


TOPIC TAGS: optic property, water, light diffusion, light refraction 


ABSTRACT: This work examines methods and certain results of defining the optical 
parameters of lak2 water and also studies the light-field in that medium created by 
direct and diffuse radiation sources. To measure total light attenuation by water the 
authors used a transparency meter which is described in the text, Light attenuation 


is given for 13 wavelengths on 5 separate days. Maximum transparency is shifted 

| |towards longer wavelengths in comparison to seawater. To evaluate visibility of 
objects under water both the total index of attenuation by the water and the relations 
t 
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rived and tabular data given which show that change in lake water transparency occurs 
in such a way that the absorption-to-dispersion ratio remains the same, Washing-out 


between indexes of actual attenuation and dispersion must be known. A formula is de- 5 
of a collimated beam of light is studied by having an underwater light source send a 
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bean vertically downward. The receiver is moved vertically and horizontally to meas~ 
ure illumination in planes perpendicular to the light source axis. Background radia- 
| tion diffused by the water was studied with a light source and a brightness meter 
which turned at 4 polar angle of 0 + 180° and at an azimuthal angle of from 0 to 75°- 
Patterns of change of brightness with depth were photoelectrically measured with a 
special underwater light source, direct photography of which, with subsequent micro~ 
photometry, gave the same result. Orig. art. has: 3 formulas, 2 tables, and 4- 


figures. 
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ANDRIYEVSKIY, I.1. 1 JBLISTRATOY eodhne, 


Course of experimental tuberculosis in fetal developzent (with 
summary in French], Probl,tub. 35 n0.2:67-72 '57. (MERA 10:6) 


1. Is kafedry patologicheskoy anatomii Wovocherkasskogo zoovet- ' 
inetituta (1.0.zav. kafedroy - dotsent I.I.Andriyevakiy). 
(TUBERCULOSIS, exper. 
in fetal guinea pigs & rabbits (Rus)) 
(FSTUS, dis. 
tuberc., exper., in guinea pigs & rabbits (Rus)) 
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USSR/Metale - Sep 48 
Solid Solutions 
Iron 


"Cortain Peculiarities of the Initial Stages 
in the Decompositicn of an €-Solid Solution in 
the Syetem Iron-Nitrogen,” A. M. Yelistratov, 
All-Union Sci Res Inst of Metrol, Sverdlovsk 
Affiliate, 6 pp 


i. - “Zhur Tekh Fiz" Vol XVIII, No 9 
Discovers and investigates effect of uneven vwash- 


ing out ("razmytiye") of Debye lines of the 
& phase in system Fe-N. Establishes its 


ea 32 /49T60 
USSR/Metals (Contd) Sep 48 


connection with deconposition of supersaturated. 
| polution F—» ~ + Y, Suggests theory to , 


with experinental data. Submitted 20 Jan 48 
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investigation of structural changes mn sging Cosrse- 
staliine alloys, A, M. Elistratus ¢(Sverd- 
Resanls Tail, Metrology. 


Nank SASK, 69, esr fewguias OA 


with each radiathod tu 

rma, and ao the main Laue in Heo remained fised an the 
fis. Only the anomalous reflections changed frag one 
radiation te another. Thus, the method has aefvconlages 


over the use of a rotuting crystal with a single type of raclis 

tien, An analysis was mate in the vicinity of 1 Laue spot 
whore indices (hkl) were detd. from the reflection of achat: 
acteristic cacliation from the carresporling erystal plane. 
The valirection ott the film connecter the exit-beart hole 
und this Laue spot, the y-direction wae al sight angles. 
The corresponding orthogonal axes in reciprocal space were! 
XV connecting the (000) point and thks Flying in the plane 
MM reflection for the (hkD Laue «pot ant passing tHeyenngh 
“qu; Z mutually perpendicular te Nun FL The ee gations 


umong these coordinates then was: N= 9 sist (e-" 
+ Kaine Fa — cco 9) Rene, Z 0 C, whee 


Raobarke wavelength of radiation, D Filtan-teseagors ie 
men distance, ¢ 2 ute hn rDe- RV NE x Dt 
ryNT EDT PMT oS Ket The eesulls obtained 
agreed with tae presteusly etd A. 43, Gyn 
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. Anomalous diffraction effects in tray patterns of aging 
polycrystaitine alloys. A. Mf. Siisteatoy, S 1. Finks V- 
shtcin, and A. f. Padliloy, Wokbidy Abad. Sank 
SSSR, 68, 1ON7 IGE oA “cote gras w-tay 
method is dewtibed to replice the single-crystal techniques 
cenerally used. The grain size was about OOS mam. A 
Zeematt-type rotating electrote tube with a sharp line 
forus 0.240.3 mm. wide was used. At IR ta Wi ky. the 
background intensity was smull emupared to the charac 
cleristic fines. The Laue methol wis used with flat or 
cylindrical films. Wire specimens hal a diam. of 0.3 to 
V.Amm.  Two-limensional diffraction eflects appeared in ; 
a Cu-2.025. Be alloy as early us after aging foe 1 he. at; threction. “Ty otlect was 


1s0h* and disapymeeet shies axing hw Cheater’. Char. greater thin Oban mm 
; \ chremator” KTaitt size. 


Jength they either thes apne ated 


acteristic extra streaks were obtained if the incélent beam h 
direction was parallel of almont ponitt tte the plane of a Coreanatoy. 
Guinier-Preston zone. tn Cu-He thy secre never ole 1 
setved its the vicinty of a CEM) spot. In the immediate Mteal diffraction tov init AN intensuty, 
svicinity (O28 0.57) of the Laue spot, the interisity of the fee ruinier- from thie ef. 
ettrs spots could be greater than the spot if low voltage ce agreed with chit o I diffesction. 
was used and a longwave churicteristle radiation, es Cose-gtainted a-tay metho! is useful at least with 
Exposures of Io tins. wore ut in this cases Much AVY ublays, ALG. Guy 
p weaker “white streaks” were ale obt sined if bentg on pic store 
Hinws were usedt at high voltages, Two-atiine nslatted ef- 
fects were ibee found tn as Ag 7.5" Cu alloy aged fer tt 
mits. at 2H? and an FeeNy- Ab a cette tic albeay caged 1G ran. 
. WOT, Tet Al-Ag and Cu-Be allay. very weak on lee 
“mensional diffraction effects were olnerved in the fi caf 
small, thin circles, or thin, short, shunting lines coming 
(com extra two-dimensional diffraction spots, or ns bong, 
thin tines going through ¢utra apots, On thangrg the 
wave bength they cither dieplice themselves wit's the extra 
“apote, remain almost parallel with their preslous position, 
on dhappear. Twierystal” diffraction eflvcts, steak 
white streaks, were obtained from Cu-Be alloy aged 2 br. 
at 220° by 12-15 firs.’ exposure, With chavige in wave 
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me YELISTRATOV, A. Me 1566) 
| 2S UBGR/Physics = X-ray Analysis =~ 2 Nov 50 | 
: = oe * Crystals — re. -_ 
: "X-Ray Method of Investigating Structural Changes in moat 


Aging Coarse-Crained Polycrystallic Alloys," A. M. 
Yelistratov, Sverdlovsk Affiliate, All-Union Sci Res 
Inst of Metrol, 4 pp ; 


"Dok Ak Nauk SSSR" Vol LXIX, No 3 


Proposes theoretical bases ("in principle") of a 
method that permits one to solve problem of analysis 

_ and complete crystallographic "deciphering" at con- 
tact diffraction pictures observed in roantgenograms 
of aging polycrystallic alloys, in connnection with 
Laue-spots, Submitted 22 Sep 49 by Acad I. P. Bardin. 
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as X-ray method of investigation of initial acing stages ic 
yeryetalline alloys. Inveatigation of abacemal dispersion 


tf eo samples. A, Mf, Hlistrajoy, | Jerri. 
“hed Nauk SSSR. Ser, Fis. 13, eral caer ae 
438, KU7e.—X-ray pictures from polyetyat. Large-grain 
samples can be interpreted by constructing “regions of 
abnorinal dispersion”’ ia the Fouricr space. Cross sections 
of this region are obtained by varying the wave length of 
the characteristic radiation by using adeniountable tube with 
Zn, Cu, Ni, Ca, Fe, or Cratodee A series uf vqtiations is 
eetublished from which the nodes Abl of the sitigle crvstals 
are obtained, Results obtained with Al-Cu, Al-Ag, Al Zn, 
and AlMgst alloys show the same effects as previously 
found on monocrystals. Study of the 2% Ve-bronze anil - 
the Alni alluy (FesNiAl) show new diffraction effects on 
aging, indicating the formation of small regions (~ 25 A.) 
of the final phase. Aging effects are abs slisctiesed in 
alloys Ag-Cu (0.45% Cu) and Cu-Ag (859 Ag). itis shown 
that the abnonnal dispersion is given by the “*hotes”’ in the 
supersatd, solid soln. and by the formation of regions with 
new structure. §. Pakswet 
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2. USSR (600) 
4, X-Rays-Diffraction — 


7. Scattering of X-rays by crystals of an ageing alloy. Dokl.AN SSSH 87 no. 4, 1952. 


9, Monthly List of Russian Accessions, Library of Congress, February 1953, Unclassified. 
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Chemical Abstracts of Xray analysis of the faittal stages of aging of bersligm _ 
a ts : es. A. M: rest tov, S. bt kel'shteIn, aad TC 

May 25, 1954 : 3 = Vie ol’ shieln (f Sor lionk Wranch xT Caiar'Set. 1ker~ 

General and Physical “earen Inst.}. 227e¢H Teri ee 


ARM. Nauk SOS RR, Bs, 
Choriistry 7S}; TWagl. tcandation Issued ag US. Alemic Energy 


Conn, NoP-tr-03, & pp. (1053)). —In order tu obtuin supers 
satd. solid scins., the Be bronzes with 2.12% He were heuted 
ut 880° und quenched in water. “The x-rity photographs of 
these samples showed no anomatcus X-ray scattering. After 
tempering at 160° or satural aging for owe year, very wok 
ant diffuse retlection maxima occur, which comeide with 
(110) and (002) of the y-plise, Wy tempering for Phe. oe 
180° diffuse extra spots appear in the vicinity uf the Leute, 
spots of the a-phiase, The fort and dimeraion ¢ hanges of the 
. anomalous scattering are described, The esitence of te 
- types of regions of the anomalous sealtering Ieadhs ta the 
following couclustons; during the early stage of the aging 
-sinall (25 MOA.) y-ceucture platelets are formed, Alter” 
being tempered at 242° the platelets grow by the addin. of 
newly ‘forined y-structure regions into blacks which are 
paratlel to (Li0F of the a place Phe width af ¢he blacks is 
700 AL; their thickness, however, romaius aboot unchanged 
(25A.). <-s ; _ oo E. Schosshergue.. 
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lattice (p phase solld soln,), The first surtsce of ll fn. 

tensity surrounded I with wh Tt AOD! ( 107, where 

d(100)y = 4.656 A. Further surfaces were fess intense and 

were of the order 0,13 1/d (100)y. Upon annealing at 
© ex! 


: a 130° for 1-2 brs. the extra Spots showed a series of inter. - 
rbelberga. v 7a llogeaphs mediate forms, ending ax typical oC atenensional” and linear ° 
4 ; : a 


‘ : . : ; : “cases onal “‘crosses’’ at several Laue spots. The streaks 
diate : . n 


of very low intensit were sharper and in SOME. Cases sur- . 
Si¢ rounded by a pried oe ae spot. I wigla peiautly 
' ; eae s ot the Zens eet Oe i more complex than in ¢ first stage an resembled the . 
a 0: - 
: | Y% Xray’ atudy ot ua fo! aa sigminum zinc allo : » Changes in Cu-Re (vide supra), At the end of the 2nd stage, 
1953).—The diffuse scattering of x-rays with, coarse. very intense and sharp exten traces *ppzared (pptd. Zn). : 
; > grained spectmens was used to study the Initial stages of ). ; It was concluded that Lobserved in the tst stage derive from 
| > caging of an Al alloy with 25 wt, % 2n- Hardening Is known or rcaking of the y structure. The Presence of a surface 
i to be very slight as com ared to beryllium-Cu (C.A. 44,0 * of very low presets in I Indicates a renee of symmetry 
: 58 9). ire specimens 0.1-0.5 mm. diam.) were held at t ~at the region of brea’ ing. The diam. of this region is 85 A. 
440° for 2 brs. and quenched in ice water. Grain size varied — P after annealing at 100%, In the 2nd stage, the aon 
: from 0.1 to 0.02 mm. Directly fat’ fuenching, diffuse, indehaten aie! to (111) y planes and widens into a lamella 
fairly intense extra spots were observed in the vicinity of indefinite thickness (60-60 A.) growing to 400 A. after 1 
i, the Laue spots, These were not thermal max. but result ht. at 200°.” These dimensions are many times greater 
or from structural changes, Upon Annealing 2 hrs, at 120°, than those computed by Geisler, ef al, CA, 37, 19683), 
~ the intensity and sharpness of these extra spots Increased. { The transition from the 7 (Al) to @ (Zn) phase requires con- 
; of very low teusity (stralght or curved traction and expansion, traction produced by one 
". then found to intersect the extra spots.” The regions of embryo” compensates the extension in the same direction 
i: 1 Sgnomatont scattering (1) were aint spherical, with the » produced by a 2nd embryo. This compensation (absent ig 
: . center at the nodes ( yy end (111)y of the reciprocal 7 u-Be) explains the lack of hardening, R, D, Misch eset 
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-K- nray eindy of 1 “KE tardea decomposition phases of a sunersaturated 
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“Presented by :  Acudemician G. V. Kurdyunov, October 11, 1954 


“Doks" AN SSER- -L01/t, 69-725 Nar-l, 1955" 


-The-results obtained by studying the structurnl changes cecurring in 
..the alpho-phese. crystul duving- retarded stages of decomposition are 


described. The phencmena jieveloping in the alpha-phese cryste) durirs 
the decompogiticn were found to be analogous te the phenomena observed 
during externel deformaticn and relaxation of pure metals. The process 
of decomposition of a sunersaturated alphe-solid CuBe colution is 
considered os o unique process of establithing a diphase equilibrium 
state and not as a unilateral process of formation of the gemmo-phage. 
The mechanism of structural decomposition of CuBe is cxpalined. Ten 
references: 6 USSR, 3 French and 1 Englist: (1944-1953) Illustrations. 
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“fnalysia of the first stages of decomposition of Ag-Al satiated 
@ -solid solution by the Roentgen method 


Paxiodical Dok. aN SSSR 101/3, 473-476, Mar 21, 1955 


Abetreot Experimental data are presented on the structure] deformations in the 
erysteis cf Ag-Al solid solution ( G -paase) in the early stages of 
‘heir tecairositicn. The Roentgen method was used in the experimests. 


rate - Vig 


ae Tle. oo Srenta, and 4 Terman l4l-le., PROTA es 86 5 


Icstitution 3 Bt sabicss Institute of Farm Machanization end Electrification, 


_, Preae 


Academician G. V. 


Kurdyumov, August 21, 1954 
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"Deformation Phenomena of Precipikation on Solid Solutions." 
paper presented at the Conf : on Mechenical Properties of Non-Metallic Solids. 
Leningrad USSR, 19-26 May 1958. 
Inst. of Semiconductors of the Acad. Sci. USSR, Leningrad. 
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AUTHORS: . Yelistratov, A. M., Kamadzhiyev, RP. R. S0V/26-125-3=20/63 
Enna annnn nae 


TITLE: An X-ray Investigation of the Decomposition of 
; Supersaturated Solid Solutions of Low Solubility 
(Rentgenovskoye issledovaniye raspads peresyshchennykn 
tverdykh rastvorov 8 maloy rastvorimost'yu). The Decomposition 
of a Supersaturated Solid Solution of Copper in Germanium 
(Raspad peresyshchennogo tverdogo rastvora medi v germanii ) 


PERIODICAL: Doklady Akadomii nauk SSSR, 19595 Yol 125, Nr 3; 
pp 538-541 (USSR) 


ABSTRACT: The present paper gives the preliminary results of the 
investigation specified in the title. The ragions of anomalous 
seattering which are caused by a breach in the matrices 
(matritse) ezn be observed onl: in the surroundings of *<he 
knots of the inversa lattice of the matrix. The authors, 
therefore, investigate only these surroundings. They used 
Ge samples which wero s4.7n out of soma large monocryatals of 
the p- and n-type. Mechanical treatment of Gz causes intense 
diffraction erfects on the radiogrephks (oecause of the 
- @isturbence of the structur2 of the surfrce inyer of 
Card 4/4 germanium). The supersaturated solid solution of Cu in ds 7°5 
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bn K-rey Investigation of the Deconposition of SGT [ele Zo wi 0/59 
‘Supersaturated Solid Solutions of Low Solubility. The Dacomposition of A ’ 


Supersaturated Solid Solution of Copper in Gormaniun 


preparod »y diffusing Cu into %= at the temperature of 

maximum solubility. The further traatment of the sanples is 

discussed in short. The authors investigated the isothe rant 
decomposition of a supearsatureatet solid avlutior et the 

‘ temperatures 550; 625, and 670° in tha anvironment of tue 
knots (111), (220), (311) of the inverse lattice of Ge. The 
diffraction pictures ara changed in the following way: The 
radiographs of the hardened alloyed samples have Laue spots 
and thermal diffusion maximn. Exactly the same diffusion 
maxima were observed also on tha radiographs of the initial 
(non-alloyed) samples. If the concentrations of copper are 
lower than the saturation valuc, the effects of two- 
dimensional diffraction are by far less intense, and they 
‘appear after a more protracted tompering. The following 
conclusions may be drawn from the experimental results: 
1) The effects of two-dimensional diffraction and their 
subsequent development during the tempering et low tenpere tures 

are caused by structure variations in the crystal of nm super- 

Cord 2/4 saturated solid solution.of Cu in Ge during the decomposition. 
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An Xeray Investigation of the Dacomposition of 567/004 25-3 -20/63 
Supersaturated Solid Solutions of Low Solubility. The Decompenition of a 
Supersaturated Solid Solution of Copper in Germanium 
2) The effects: of two-dimensional diffraction cannot vo 
explained by a scattering from the GuiniemPreston zones or 
from the "germs" of the resoved phase because of the axtremely 
: low concentration of Cu in the solid solution. 3) It’is not 
probable that these effects are caused by irreguinrities of 
the "packing" of tho layer. A) Consequently, it may be ag3umei 
that the extra-spots observed (effects of two-dimonsiosnl 
diffraction) are caused by the shape of the submicrocracks. 
5) The formation of little bowe and the splitting of the 
effects of two-dimensional diffraction in the later stages 
of decomposition are caused by the formation of disordered 
‘blocks 1n a germanium orystal in the interior of which the 
submicrocracks are conserved. Teapite the oxtremely saall 
concentration of Cu in Ge, the structure changes which are 
growing in the matrix during the decomposition are so great 
that they exert well observable diffenetion effects on the 
radiographs. 7) As to the decomposition of a supersaturated 
solid solution of Cu in Ge (formetion of submicrocracks and 
subsequent dovelopment of a block structure), the gener#l 
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An ray Investigation of the Decomposition of 51/2001 25~-7-20/65 
Supersaturated Solid Solutions of Low Solubility. The Decomposition of a 
Supersaturated Solid Solution of Coprer in Germaniua =: 
character of the observable structur: changes is quite similar 
to the deformation phenomena which occur during the lecox Psa 
of the solid selution CuBe. Tha author thanks 3. A. Zvincuuk 
for his help and useful discussions. There are 4 figures as 
8 references, 2 of which are Soviet. 


ASSOCIATION: Institut poluprovodnikov Akademii nauk SSS (Inatitute of 
Semiconductors of the Academy of Sciences USSR) 


PRESENTED: July 9, 1958, by A. F. Ioffe, Academician 


SURBMITTED:. July 26, 1958 
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5/181/60/002/010/006/051 


p019/B070 
AUTHORS: Yelistratovy Ae My and zvinchuk » Re Ao 
TITLEs Formation and Dissolution of Heterogeneous Regions in Single 


Crystal of Solid Solutions (K,Na) C1 
PERIODICAL: Fizika tverdogo tela, 1960, Vole 2) Koo 10) PP 2370-2383 


TEXT: The decomposition and rehomogenization of solid solutions of 
(K,Na)C1 whose compositions are nearly in equimolar proportion); wer? 
studied here py three methods; 1) By Laue aiffraction patterns. 2 

microscopic studies with linearly polarized light in which the time 

variation of brightness was investigated. 3) By photometric investigations 

of the opacifying of crystals of solid solutions. In the {individual 

sections of the paper, the authors discuss the changes during decomposition 
and rehomogenization of the solid solutions int Laue diagram, state of iB 
elastic stresses of the single orystel of equimolar solutions at the be- —~ 
ginning of the decomposition, the opacifying of the orystal of equimolar 
solutions on decomposition, and the relations between the effects observed 
and their interpretation. Results relating to the tine variation and the 
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Formation and Dissolution of Heterogeneous 8/181/60/002/010/006/051 
Regions in Single Crystals of Solid Solutions B019/B070 : 
(K,Na) C1 : 


dependence on temperature of the effects observed lead to the conclusion 
that the decomposition of the solutions studied here takes place in two 
stages. In the first stage there appears a spontaneous formation of local 
heterogeneous regions which are microscopically small. In the second stage, 
there occurs a reorystallization of the equilibrium phase. The mnicroscop- 
toally small regions formed in the first stage grow at the cost of others 
having the same composition. The stresses between these heterogeneous 
regions formed in the first stage and their surroundings decrease in ths 
second stage by the growth of the heterogeneous region. The continuity 

and disorientation are destroyed in the heterogensous region. Heating of | 
the disintegrated solution above the solubility temperature T, results in 
& dissolution of the heterogeneous regions, that is, a rehomogenization 4 
takes place. There are 11 figures, 1 table, and 26 references; 5 Soviet, 

3 Dutch, 9 German, 7 US, 1 British, and 1 Indian, 
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March 17, 1960 


—_— 


SUBMITTED: 


Card 2/2 


FeAe SIOISEPAE EG Ste ge = Zz fee es doe tend 
P86-00513R001962610008-8' 


ea ees Bice 


EY 


APPROVED FOR RELEASE: 03/15/2001  CIA-RD 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962610008-8 


VEEaEe es 
HEARTS RET SER? BSCE! 


PREAH Wise ver 


PasSesty Gist SS TRS a ee © NENG IN SE EIER BGAN RR a PS 
eaters eaSTe? pee ead Se a Se RES eae et ne SS 


___BLISTRATOV, A.M. KAMADZHIYEV, PeR- | 
lid solution of 
{gation of the decay of a supersaturated 80 : 
aimae: Fize tvere tela 2 no.11:2950-2960 ¥ 160. (MIRA 13312) 


Juprovodnikov, A SSSR. 
1. Institut gee oe) (Germanium) (Solutions, Solid) 


deh 8 ae : ‘ eee ei 
mat 3 Prise Jem rt ee aS: % 


ROVED 


See peasy ia at 
62610008-8 


ABPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962610008-8 


alr eS SAPREIAP RES RRS TW TREY EGER Ons TE RENCE 


. ‘ 0881 
. p> Eas . ai Ney ea DOM OOO? 
AY P.O 5 7 | B108/B186 
AUTHORS: Yelistratov, A. M., and Yefimov, 0. N. 
TITLE: Tne influence of periodicity disturbances on the effect of 
the abnormal passage of X-rays. Integral characteristics 
for the abnormal passage of X-rays — : 


- PERIODICAL: Fizika tverdogo tela, v. 4, no. 9y 1962, 2397 - 2410 
‘ : Lf. 

TEXT: The passage of X-rays through n-type Ge single crystals was in- - J 

vestigated using a double crystal spectrometer with Bragg reflection (220): 

and the crystal position (2,-2). Thick specimens; in the range, : 

3,.14g pt $62.4 were used, wherein only the abnormal component of the split 

beam has a noticeable intensity since it is less absorbed than the normal 

component. Specimens of various thicknesses exhibiting low dislocation 

concentrations were used to measure the integral intensities of the ab- 

normal transmission (T,) and of the Laue reflection (By) (Fig. 2). The 


measurenents showed that for thick orystals T, = R = 4. The linear rela- 
tion In i = wyt + y, oan be usefully applied in practice, since changes in’ 
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. "9/181 62/004/009/012/045 
The influence of periodicity... B108 B166 
the integral coefficient of the interference absorption, &, and in the 


integral characteristic y, due to lattice defects provide a measure for the 


latter. Theoretically, these characteristics are derived from the relatiom 
governing the relative intensities of the rays allowed to pass through and 
those reflected according to Lauer io me ae 

p  B__p __skC?¥ yt =( _ ee | | (36), 


w= TOT 1 VC vo, |: 


w=s In A=¥In(%-C " “ee (37). 


y= cos Onrage’ ww is the normal coefficient of photoelectric absorption, 
2 
k is the wave vector, t is the thickness of the specimen, dn *V ch - Van? 


2 : 
Wn * Arh Mh° Cui, if the displacement vector is normal to the scattering 


plane, whereas Cc = c08205 agg? if it is positioned in: the scattering plane. 


There are 4 figures and 1 table. 
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ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad. (Institute of 
Semiconductors AS USSR Leningrad) 


SUBMITTED: April 10, 1962 9 ¥- 
Pig. 2. 1, and Rn, (1078 rad). | 
versus t(mm). ‘e 
Legend: (1) Passrge, 
3} Laue reflection, 


3) passage and Laue 
reflection. 
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AUTHORS: Yefimav, O. Nes and Yelistratov, A- Me 
+ . i i ' ce a I SR 
: TITLE: Influence of the’ dislocation density on the effect of the 


ahpnalous penetrability of X-rays into germanium 
PERIODICAL: Fizika tverdogo tela, Vv. 45 no. 10, 1962; 2908-2916 


‘pext: The effect of \the dislocation densities on the integral intensity vi 
4 of the anomalous penetrability and on the Laue reflection (integral i? 
intensity R, ) of X-rays was studied on 6 n-type and one p-type high- 
> at 


purity germanium single crystal with resistivities between 7 and 40 ohm: cp 
‘ aA 


and dislocation densities between O and 10? ou. The (220) plane was ;- 
chosen as reflection plane since it not only ensures & high intensity buts 
is also the most favorable for the experiments. , As the Burgers vector * 
‘Lies mainly in the [110] direction all directions’ perpendicular to (110) 
are distorted. Since the effect of the impurit fe has not hitherto ». 
peghiexplgined, vthe! samples studied were those of highest purity, Le Goy 
that showed a maximum resistivity and 4 maximum mean free path. in T; 
Card 1/3 | 
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4! ‘ s/i81/62/004/010/042/065 
» Influence of the dislocation Wensity ... : B102/B112 


. ‘and In Ri as functions of the crystal thickness 6. are proved to be 
° independent ‘of the dislocation density in the dislocation density ‘range 


: 01.5910. “According to the ‘intensity-versus-thickness “curves, 3 segions 
. can be distinguished: thick.crystals (pt 729) for which the curves are 
» linear, ln i = wat + ¥s9 TysRj=1; intermediate oqrystals showing a vi 


so 
a 


deviation from linearity and: ‘the beginning of a divergence; thin crystals 
(ut < 7.4). In continuation'of earlier studies (FIT, 4, 9, 1962) it can 
' be shown that the integral coefficient of interference absorption u, can 


be approximated by the relations p, S (u-2nke 44,7 and ¥g=4n(X po) 


p is the ordinary photoelectric absorption coeffiojent, k the wave vector 
“| of incident radiation, C the polarization coefficient, 7 the cosine of the 
angles of incidence and refleption in the case of Laue symmetry; the 


are Fourier expansion coefficients ( rh t 1K sn) Len Rin) which 


depend on the crystal structure and the AE acek of the incident light. 
The results show that in the region of the "thick-orystal" approximation 
the se aed intensity of the anomalous seaeas assy thy ie highly sensitive 
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5/01/62 /006/010/042/065 
Influence of the dislocation density ... 8102/B1 


to the dislocation density. .This sensitivity Shexeakec rapidly with te. 
If a calibration curve is available the dislocation densities can be 
determined from measurements of this integral intensity provided they 


~ |. exceed 5°10" on™”, There are. 4 figures and 1 table. 
; os ; : 


~ ASSOCIATION; Institut poluprovodnikov AN SSSR, Leningrad (Institute of 7 
Semiconductors AS USSR, Leningrad) , 


SUBMITTED: June 11, 1962. 
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B104/B102 
AUTHORS: Yeliatratov, Ae Me, and Kamadzhiyev, P- Re 
“ol METLE: An X-ray examination of the decomposition of a supersaturated 7 


solid solution of Ni in Ge 


PERIODICAL: Fizika tverdogo tela, Vv. hy now, 12) 19625 3492-3495 


: orystals. having resistivities of 32-35, 33-34, 42-54 and 50-60 ohm-cm 
‘(netype) and 40-45 ohm-cn (p-type)s with dislocation densities of 


ca nN 104 a fhe specimens were supersaturated with Ni by diffusion 
ae annealing at ~™ 900°C and subsequent rapid quenching-- In all cases & liquid 
. eutectic (Ge + GeNi) formed on the surface, from which Ni diffused into the 
~ \ gpecimens. After the samples had cooled down. the polidified eutectic 
'. drops were ground away. At room temperature, the resiativities of the 
J. specimens saturated with Ni varied between 1.3 and 1.6 ohmeom, and the 
'* ndekel concentration between 2.1 and 5.5*10'9 on"). -An X-ray method 
described in previous papers (DAN SSSR, 1255 530, 19595 FIT, 2s 2950, 


fo ee ere, es | 


a, : ; ; 3 : y : : cs 
wes, TEXT; The specimens were cut from: five aifferent p and n-type Ge single. , 
we 
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An X-ray examination of the ... B104/53102 


1960) was used to investigate the isothermal decon 
supersaturated solutions at 500, 550, 
Ni concentration it 


Position of the 


In spite of the low — fry 
effects which are / 
” 


~ 
The solid solution decomposes in two stages, the matrix of 


nuclei being deformed in the second stage. There are 
13 figures and 4 table. atoms : 


“ASSOCIATION: - Institut Poluprovodnikov AN SSSR, Len 
A, i ee Semiconductors as UssR, Leningrad) . 


ingrad (Institute of 
SUBMITTED: July 7, 1962 
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Calculation of transforma 
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odnikov AN SSSR. 
1. Institut poluprov (Crystallography, Mathematical ) 
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Effect of the density of dislocations on the phenomenon 0 
anomalous passage of X rays if germanium. Se ik heer : 2) 
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1. Institut poluprovodnikov AN SSSR, Leningrad. 
(X-ray crystallography) (Germanium) 
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PIPLED -EFrect® of Impurities on anonalows: transmission. of x- 


‘ SOURCE: Fizika tverdogo tela, v. 5, no. 7, 1963, 1869-1879 


TOPIC TAGS: x-ray, Ge, H, Cu, Ni, impurity, crystal lattice, absorption, solu- 
bility, defect, neat treatment, dislvcaticn, diglocatiun density, germanium, hydro- 
_gen, copper, nickel 
ABSTRACT: The authors have meas-red the transmission of x-rays through Ge crystals 
containing impurities of H, Su, and Ni. The results show that low concentrations 
of these (~ 10+4%em-3 H, ~ Ul enn3 La, . 9.52202 2cm77 Ni) essentially indicate 
the integral intensity of anomalous transmi:sion, especially for large thicknesses 
(~2 mm), and lead to changes of several percent {in the tens). The principal 
characteristic for determining desree of icy ice atsvortion by impurity atoms is 
the interference absorption coofficient. An increase in tnis coefficient is in 
comphete ayreement witn an increase ap 7 fs aurayc cs of! ynjected impurities, Tne 
distortions introduced py different imp.:.-y atoms in Lhe aattice are not @lix@. 
‘With lower ultimate solubilities the distortions cue to injected impurity atoms 
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Po 
become greater. The thermal treatment cf fal samples (heated in vecuue) and 
the introduction of impurities by diffus ies “ahs not change the dislocation agnatty 
{at least in the case of low dislocation “densfties). "In conclusion the aut ors 
axpress their sincere thanks to N. A. SELLE EKANA “sp discussing the results, to 


Une stucent A. t. Pavilenkovich for aid ir oos.citre tne experimental results, amd 


to the student V, 4, Shishkin for parzicipating .> development of the mathod for 
+ pYeparang gampisa of. enl solid sclutions 9: of Su 23 GE suat tes. fsr _ Lavestigating by by ' me 
anomalous: transmission. DE Romey ae VEE ert Nast A: fi iguras. and::}:.tables,—.. Fi --§J 
he Ay 
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AUTHORS: Yefimov, 0» Ney Yelistratov, A. Me ap 


TITLE: Effect of disturbances arising during exsolutdion of supersaturated solid — 
‘} solutiong of Ni-in Ge and of Cu in G@ on the anomalous transmission of x-rays 


aa EE: ny 
| aNieoes pindcel evardoge tola, gto 8, 1963, 2116-2127 
ae 
{ 
| 


} 
. { 
TOPIC TAGS: solid solution, Ni, Ge, Cu, x-ray, dislocation density, exsolution, — | 
7k integral intensity, disorientation zone, nonhomogenécous deformation, anomalous 4 
_{ transmission 

{ 

| 

( 


- ABSTRACT: A considerable effect on the integral intensity of anomalous x-ray 
: transmission has been found experimentally. Preparation of samples has been de- 
- scribed previously by the authors (FIT, 5, 1871, 1963). Integral intensities were , 
. measured by a two-crystal spectrometer in the Bragg-Laue setup, with the crystal 
' positions (2-2) for reflection from (220) of Ge and with Cuk, radiation (the sym- i.--- 
metrical case of Laue). From analysis of changes in integra characteristics | 
during exsolution and reverse solution, some light has been shed on the nature of | 
disturbances in crystals during exsolution. The greatest change in j{ntegral. | 
_ characteristics was observed for the exsolution of Ni from Ge ain which the limit 
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| of possible concentration had boon obtained, For all samples of solid solution: 
| the dislocation density remained lowest during exsolution and reverso solution, 
| On the basis of the experimehtal data, it is proposed that disorientation zones 
| exist without dislocation boundaries, These zongs are thought to be tha, result 
of reverso (olastic) nonhomogeneous deformation of the original crystal’by seeds 


| 

' 
: | 
disturbances arising at various stages of exsolution, including the very initial fe 
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.. ORG: Institute of Semiconductors, AN UkrSSR, Kiev (Institut . 
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| (ETLE: Influence of vacancies and of their coagulation on the 
: anomalous passage of x-rays es es ; 


| SOURCE: Fizika tverdogo tela, v. 8, no. 3, 1966, 809-815 


| oprc TAGS: crystal vacancy, -x i study, germanium single crystal ._ _ 
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.; ABSTRACT: The authors present the results of experimental investi- : 
gations of the influence of vacancies and their coagulations (forma- 
tions of microvoids) on the integral. characteristics of the anomalous. 
‘passage of x-rays, which. has been shown in earlier investigations by 
one of the authors (Yelistratov, with 0. N, Yefimov, FIT v. 5, 2116, 
1963 and earlier) to be related to the thickness of the sample. The | 
investigations were made with dislocation-free sampies of n-type_ger- 
; imanium in which the amount of electrically active impurities was 
carat! ij eS, 
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[negligible and. could not exert any influence on the Antensity of the * 20% 
‘+; anomalous. passage of the x-rays. ‘Two single crystall’samples were = 
--i used, both grown by the Czochralski method, one in an atmosphere con-, 
| gisting of a mixture of hydrogen and argon*hnd the other in ,.hydrogen | 
. tonly. The preparation of the samples is described in detail. The +) 
jintegral intensities of the anomalous passage were measured with a ~ } 
cau [tiorcryetae spectrometer based on the URS-50I installation. The data. 
__.; reduction procedure 1s described in detail. The results show that | 
| two processes took place in the crystal, formation of distributed 
| yacancles, and formation of vacancy coagulations: Both exert a 
-| smaller influence on_the integral characteristics than impurities, 


i 
i 
i 
i 
i 
i 


| although not enough data were obtained in the experiments to make a —- ---[aag 
f — | unique comparison possible. It 1s-concluded that the results can be |... se 
4 1 uged-to develop an-independent-method.of checking the effect of var 04. ‘gl 


m.°-\cancies on the properties of solids. The authors thank .0. N. Yefimov. .°. RR 
-. {for a discussion of the results, A.D, Belyayev, §.S. Malogolovets :- i 
{for help with the electric measurements, and also A. A. Kilimnix and — me, 
ie NF. Kogdenko for taking part in- the measurements of the vibration —!.—-- of 

lourves. Orig. art. has: 1 figure and l table. ° -” oe oe 
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| AUTHOR: Datsenko, L. I.; Yefimov, 0. N.;\Yelistratov, A. Be (Deceased) 


TITLE: Study of defect interaction by the method of anomalous transmission of x-rays | 
| SOURCE: Fizika tverdogo tela, v. 8, no. 5, 1966, 1394-1401 


| TOPIC TAGS: crystal vacancy, crystal dislocation, crystal impurity, spectrometer, 
| crystal defect 


ABSTRACT: The intensity of the anomalous transmission of x-rays was measured on a twor 
crystal spectrometer in the Bregg-Lave position for the (220) reflections of disloca- 
tion-free Ge containing a small amount of impurities. Changes in the integral charac- 
teristics of the transmission were analyzed to study the interaction of vacancies with 
impurity atoms, vacancies, dislocations,| nd the babhe hy dba of defects during retro- 
grade decomposition of the solid solution\of cw dn Get When the crystal is heated to 
high temperatures, interaction of defects (vacancies, impurities, dislocations) takes 
place and appears as a change in the degree of crystal perfection, which can be eval- 
uated quantitatively from dy Bi and bY 53 from an analysis of sufficiently large bu, and 


bys for each specific case, it is possible to establish the nature of the defect in- 
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teraction. In the case of wmiformly dic vacancies in the volume of the crys- 
tal and interstitial impurities of Cu and Nijthe influence of these defects on the roa 
degree of crystal perfection is apparently additive. Gradual cooling of crystals : 
from high temperatures and prolonged low temperature annealing of hardened crystals 
lead to interaction of statistically distributed vacancies. The diffusion of Cu and 
Ni results in a partial solution of coagulates through the separation of individual Lees 
vacancies which facilitate the diffusion process. Vacancies statistically distribut- |- es 
ed in the volume of the crystal react with dislocations and are absorbed by them. 

| Phenomena are less pronounced during retrograde decomposition which takes place dur- 
ing the annealing of crystal at temperatures above those for maximun solubility. 
Orig. art. has: 1 figure, 1 table. 
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Prospects for using free-piston gas generator turbines for ship 
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_ YELISTRATOY, Tlaviy Markianovich;.KOLYUKO, Vadim Hikhaylovich; TOMILIN, 
“wninmrarervmni G44] Sergeyevich; KOTSYUBENKO, ¥.¥., insh., nauchnyy red.; 
POLYAKOV, 1,1., red.; SHISHKOVA, L.H., tekhn.red, 


[Power units with free-piston gas generators] Silovye ustanovki 
g0 svobodnoporshnevymi generatorami gaza. Leningrad, Gos. 
soiugnoe izd-vo sudostroit. promyshl., 1959. 297 pe 
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SOURCE: Sudostroyeniye, no. 10, 1965, 29-31 
“@OPIC TAGS” marine engine, power equipment, fuel. consumption, fuel supply system, et; 
‘lubrication, cooling water system/ NVD26 2 murine engine, NVD36 2 marine engine, ~~ | 
NVDUS8 2 marine engine _° : 


ABSTRACT: The Carl Libknekht (SKL) works’ in Magdeburg, East Germany, has developed 
as of farina engines, NVD26.2, NVD36.2, and NVD8.2, which have a 

o the best foreign diesels, ‘The NVD26, with a 180-ma diameter 
cylinder, has a specific fuel consumption of 172 g/hp-hr, achieved by increasing the 
-averagy effective cylinder pressure. The NVD36 and NVDLS have a high rpa and 
‘| pressure. The diesel engines NVD36 and NYDL8 have a fuel consumption of 157 g/hp-hrs 
which is among the world's best. The NVD26.2 does not reverse and operates at 750 rp 
for a generator drive or for a ship's propulsion with reversing gear. Among the 
improvements are a now fuel systen with 4nterchangeable jets, en aluminum alloy 
-piston machined: in an oval shape, and assuming @ cylindrical shape under the thermal 
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| stress of operation, a three-layer piston (stcel-lead bronze-babbitt), and a 
torsional oscillation damper. There are power take-offs.on the front of each engine. 
The engines are provided with mechanical or electrical remote controls, or, for 
generator use, with a hydraulic rpa regulator. Tho lubrication system has a twin 
filter with a magnetic cartridge. The engines are water-cooled with a two-loop 
_syatem and have either compressed air starters or starter motors. Operation periods 
between overhaula run up to 30 000 hours. New models are planned for the NVD36.1 * 
and NVD26.2 in 1966, and for tho others in 1967. Orig. art. has: 1 tablo and 6 
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corresponds to the zero output value; and 3) measurement errors and noises in the 
control object are .ot present. For the object with essentiall, variable ptran- 
eters an integral equation for the weight function fe written on the vasis of which 
the problem of the weicht function c 4rocterizing the object is reduced to the 
‘solution of 2. system of linear algebraic equations by taking the ifnear combination 
oF ne furnctio.s as the approxization of the lew of variation of tce wefshe- 
son_ordinatess Tt Ss Lt_Le_snown—how_the_welght_tunction_can-tbe-ex oiated ae i 
% Aon Antervel-under“the-cesumption that=the lew o1 i=. tatior of 
the. dynante smractrrities of the coject 18 the eate tn the nefghb.« * 0d _of the 
~oboervation—intervel-as-in-tie-interval.—_the-eppltication of the -meti  *6r 
Linenrizatio;: of nonlinear dynanle systems with etesntiall: variable tern 
in the presence of measurement errors and external disturbances is ae “4 
stressed that the mthod presented is very effective when epplied to samlec- 
concrol systems; it can also be applied to selfadapting systens. The proposea 
method makes it possible to determine more eccurutel; the dynamic charecteristics 
of objects with slowly varying parameters. The object described by o linear 
second-order d‘fferential equation is taken as an example. Orig. art. ras: le 
formulas and 6 figures. 
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TITLE:. The accuracy of determination of dynamic charactertatics of nonstat onary 
objects ; nae . 


SOURCE: Avtomatika 1 telemekhanika, v. 26, no. 8, 1965, 1379=1384 


sey oe ; fe she 
-ABSTRACT; .In an earlier paper, the author presented a method for the determina- 
tion (from the discrete values of the input and output signals) of the dynamic 
characteristics of nonstationary objects during their normal operations, The 
present paper investigates the accuracy and optimum properties of the estimate of 
the pulsed transient function of a linear nonstationary object obtained by the 
-@ame method,- The theoretical discussion assumes that 1) the chosen structure of | 
the mathematical model allows the exact deseription of the law of variation of the! 
unknown pulsed transient function over segments of time equal to the sum of the 
observation intervals and the time over which the characteristics are extra- 

_ | polated; 2) the-dfrors of the recording of the input signals are nonexistent, as 
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are the internal noise and extemal’ “perturbation ‘affecting: the object; and 3) the” 
recording errors of the output signal of the object with a given dispersion are 
independent, not shifted, Normal formulas are given for the calculation of the 
correlation matrix used for the evaluation of the discrete pulsed transfer functio 
‘of a linear real nonstationary object, The optimum character of the resulting 
estimates of the pulsed transfer. functions is-shown, Orig. art, has; 36 
formulas and 2 figures, , ; ; Fs 
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ee TITLE: Synthesis of a linear discrete filter with limitations in a prescribed part of the | 
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eg | SOURCE: Avtomatika 1 telemekhanika, v, 26, no. 11, 1965, 1915-1995 


! TOPIC TAGS: automatic control System, automatic control theory, linear control. : 
- | system, filter circuit, probability. Pe q i 


| ABSTRACT: Real Mnear automatic control Systema (ACS) always contain components the.) 
Piece -characteristica of which may be considered linear only in a certain range of variations 


; Connection, there ariges a need in tha aynthesis of ACS to calculate an optimal filter pro- | 
viding for the preaeribed p of the system fn the Mnear zone, 
UDC 62-504, 1:621, 391,172 : 
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If the value of the probability is close to unity the effect of the noise repression of the-. .. 
tional signal may be ignored, and the characteristics of the real. system will be 

close to the theoretical optimum. The present author examines a discrete control system i 
of an object G = P/Q (see Fig. 1) which incorporates an instruction limiter U. The sum 

of the operational signal, 5, and noise, N, is fed to tha input of the system, ee. 


i ae 
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Fig. 1. Object controlled by the discrete system. 
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j fe Z ; 
The investigated numerical method for the synthesis of the discrote filter makes it 

“| possible to considerably reduce the dispersion at the output of the nonlinear component 
| with the purpose of assuring the prescribed probability of operation of the system in the 
; linear zone. The Lagrange method of finding the conditional extremum and a get of 
| polynomial equations are ued in tho solution of the problem. This makes it possible 
| to take into account the requirementa of stability and the coarseness of the system 
, during the synthesis procega itself, Orig. art. has: 6 figures and 36 formulas, 
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AUTHORS: Gusev, V. M., Guseva, M. I., Vilasenko, Vv. P., 
Yelistratov, N. P. 

TITLE: : Investigation of the Interaction of Fast Deuterium tone?! 
With Metals Ser oie ee 


PERIODICAL: .Iwestiya Akademii nauk SSSR. Seriya fizicheskaya, 
1960, Vol. 24; No. 6, ppe 689-693 


TEXT: This is the-reproduction of a lecture delivered at the 9th All- 

Union Conference on Cathode Electronics from October 21 to 28, 1959 in 
Moscow. The authors investigated the sputtering}t copper by deuterium 

ions with energies: of 10 ~- 30 kev. rthermore, the penetration of deuteri- 

um into copper, stainless steel, and some other metals in their bombard- 
ment*¥ith 25-kev deuterons was studied. Measurements were made in a small 
electromagnetic separator in which the beam of atomic deuterium ions wae 
focused on the target of the metal to be investigated (Fig.1). Sputtering 

was determined by measuring the reduction in weight of the target. Fig. 2 
graphically shows the measured and the calculated coefficients of sputtering 
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Investigation of the Interaction of Fast Deuterium 3s/048 63/024/06/11/017 
Tons With Metals B019/B067 


A formula by R. Pease (Ref. 5) was used to calculate this coefficient. 
The experimental and the theoretical dependence of the coefficient on the 
ion energy have the same character; the experimental values are, however, 
somewhat higher which is brought into connection with the assumption used 
in the caloulation that more than half of the atoms in the firat three 
atomio layers are emitted. The penetration of deuterons into the netals, 
and the desorption of the driven-in atoms on heating the sample were studied 
by a method wie} is based on the measurement of the neutron output in the 
reaction D(dn)He? which takes place between the driven-in deuterium atons 
and the incident deuterons. Fig. 3 graphically shows the dependence of the 
neutron output on the duration of irradiation of a copper target. A satura- 
tion of the metais with deuterium is concluded from the course of the curve. 
‘Furthermore, Fig. 4 shows the experimental results with which the dependence 
of the neutron output on the energy of the incident deuterium ions was de- 
termined on an Al-target. It is concluded from these results that the limit- 
ing concentration of the driven-in deuterium atoms increases with increasing 
energy of deuterons. An estimation of the amount of deuterium atoms per 
om® of copper target with an energy of incident ions of 25 kev yielded a 
value of approximately 2°1018 particles per om@. In this estimation it was 
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Investigation of the Interaction of Fast Deuterium 8/048 23/24/06/11/017 
Ions With Metels BO19/B067 

assumed that the driven-in atoma are regularly diatributed over the range 
in which the deuterons are slowed down, Fig. 5 shows the dependenoe of the 
neutron output on the target temperature, As may be seen, neutron output 
at 500 C is about 20% of the initial value. The authors thank I. F. 
Kvartskhava and N. D. Morgulis for the discussion of some problems ariaing 
in these studies. There are 5 figures and 10 references: 6 Soviet, 

2 American, 1 Swedish, and 1 German. 
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8/057 61/031/006/016/019 
B116/B201 

—— A&A GQ/O 

AUTHORS: Gusev, V. M., Guseva, M, I., Yelistratov, N. P., and 
: Ikonnikov, D. 5. a ee 


TITLE: The problem of penetration of fast deuterium ions into metals 
PERIODICAL! Zhurnal tekhnicheskoy fiziki, Ve 31, no. 6, 1961, 749 - 750 


TEXTs <A paper by V. M. Gusev, M. I. Guseva, V. P. Vlasenko, N. P. 
Yelistratov (Ref. 1: Izv. AN SSSR, ser. fizich., 24, no. 6, 689, 1960) con- 
tains data regarding the largest possible number of deuterium atoms entering 
the surface layers of copper, stainless steel, and palladium targets irra- 
diated by 25-kev deuteron beams of different intensities. In the course of 
further experiments, saturation curvee were obtained for platinum, tantalun, 
silver, aluminum, gold, and titanium targets with deuterium (Fig. 1). For 
a more complete congelation of the oil vapors of the diffusion pump, an 
additional trap cooled by liquid nitrogen was placed in the vacuum chamber. 
Fig. 1 shows that most deuterium atoms are able to penetrate into titanium; 
more precisely, 14 times the number that penetrate into stainless steel 

' (which absorbs the lowest amount of deuterium). If titanium is irradiated 
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5/057/61/031/006/016/019 
The problem of penetration... B116/B201 . [- 


with a deuteron beam having an energy of 25 kev and an intensity of 2 na/om* ’ 


the total neutron yield per om? of wall will amount to 2.5°10 neutrons/se~ 
cond. Whenever a target was used several times, the thin surface layer sa- 
turated with deuterium during the previous experiment was mechanically re- 
moved before starting the experiment. The neutron yield always began from 
zero. On.the other hand, if the target irradiation was interrupted for a 
number of hours or days, the former value of neutron yield was restored 

after irradiation was recommenced regardless of whether the target was placed 
in a vacuum or in air. This proves that deuterium does not diffuse into the 
interior of the metal, not even in titanium. The solubility of hydrogen in 


titanium is about 104 times as high as in copper, silver, aluminum, platinun, 
and stainless steel (Ref. 2: S. Deshman. Nauchnyye osnovy vakuumno 

tekhniki (Scientific basis of vacuum technology), Me, pe 451, 1950. Unlike 
the curves of other metals, the saturation curves of silver and gold with 
deuterium display maxima (Fig. 1). Further studies are required for clari- 
fying the causes of thoir formation. The indications of the neutron 
recorder were photographed by a motion-picture camera and the authors suc- 
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_-)/ ceeded in determining the time dependence of the neutron yield in the first 
-" fractions of a second after beginning with the irradiation of the target by 
-;@ deuteron beam. Fig. 2 shows the initial section of this curve for a 
Stainless steel target. The linear course of this section proves that the 
gas generation coefficient of deuterium is almost zero during the first 
seconds of irradiation (when disregarding the reflection of deuterium ions 
from the target). After that, the neutron yield rises more slowly with time, 
'--and the curve tends toward saturation (Fig. 1). The conclusion may be drawn 
‘therefrom that equilibrium is established 4etween the deuterium amounts 
» reaching the target and those leaving the target due to diffusion and 
‘sputtering. There are 2 figures und 2 Soviet-bloc references. 


‘ASSOCIATION: Fiziko-tekhnicheskiy institut AN Gruz. SSR Sukhumi (Institute 
: a of Physics and Technology, AS Gruzinskaya SSR, Sukhumi) 


SUBMITTED: December 26, 1960 
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312-K.  Electrical-Contact Realatance 
During Fustun Butt Welding. (In Hus- 
ainn.) 2% 8. Biistratay, Atloyeanoe 
Delo, v. 22, Aug. 10518, "p. 14-16. 

Experimental values are broken 
into component parts. Current den- 
sity, rate of fusion, and type «of 
welding machine (two lypes) were 
the principal variables. Data are 
tabulated and charted for low-car- 
bon steel. §K3. CN) 
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4 Also presents this relationship graphically. 
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Translation from:. Referativnyy zhurnal, Elektrotekhnika, 1957, Nr 7, 
pp 105-106 (USSR) 


AUTHOR: Yelistratov, P. S. 


Fe renee i 
TITLE: Equation for Electric Resistance of a Contact 
(Uravneniye elektricheskogo soprotivleniya kontakta) 


PERIODICAL: Tr. Bezhitsk. in-ta transp. mashinostr. (Transactions of the 
Bezhitsa Institute of Transport-Machine Construction), 1955, Nr 14, 
pp 93-108 


ABSTRACT: An equation for electrical resistance of a contact is suggested, de- 
duced from an assumption that a contact between two surfaces is formed by the 
touching of bumps that result from machining the surfaces. Each bump is 
assumed to have the shape of the frustum of acone. The equation has the follow- 
ing form: 

Ry s mee , (1), where R, is the contact resistance, h is the 


frustum height, ¢ is the resistivity of the contact material, o is a factor 
characterizing mechanical resistance to compression of the material, 7 is the 
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112-57-7-14486 
_ Equation for Electric Resistance of a Contact 


total area of the contacting surfaces, and P is the pressure on the contacts. 
Data is presented on experimental investigation of the dependence of contact 
resistance on various quantities entering equation (1). Experimental relations 
Ry - £(P) determined for steel-steel, coppex-copper, and steel-copper con- 
tacts well agree with theoretical relations obtained from equation (1). Ic was 
assumed: for copper Pou 2 0.0175x107* ohm. cm, Ocy = 40 kg/mm/*, 

Hoy # 8x1073mm; for steel Pg; « 0.012x 1074 ohm. em, Oot = 60 kg/mm, 
hg, = 12x 10-3mm. No influence of contact surface machining on the contact- 
resistance value was detected. A copper contact surface treated with a grind- 
ing wheel of grain-size 40 showed practical’ - the same contact resistance as 

a surface treated with a grinding wheel of grain-size 120. The pressure was 
varied from 40 to 600 kg in that experiment. An assumption is advanced that 
the essential dependence of R;, onh (h is associated with surface machining) as 
is shown by the above equation, holds true only for light contact pressures. 
The experimental relationship Ry = {)(F) has the nature of a parabola which 
agrees with equation (1). A variation of current density within 0.05-0.25 a/mm2 
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Equation for Electric Resistance of a Contact 


on the steel-steel and copper-copper contact surfaces, with pressures of 

1-2 kg/mm, does not affect the value of Rx. It is pointed out that, of all fac- 
tors determining the contact resistance, the greatest role beloi.gs to the con- 
tacting materials. Other factors (like converging of current stream lines, ab- 
sorbed gas films, etc.) play only a secondary role. A precision ammeter with 
a set of shunts and galvanometers was used in the experimental determination 
of contact resistance. Bibliography: 11 items. 


1.N. Ye. 
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303 
Metallurgicheskiye osnovy svarki chuguna (Metallurgical principles 
of Cast Iron Welding) Moscow, Mashgiz, 1957. 154 p. 6,000 copies printed. 


Ed.: Zvegintseva, K.V., Engineer; Ed. of Publishing House: 
Mezhova, V.A.3 Tech. Ed.: Tikhanov, A.Ya. Reviewer: 
Ivanov, B.G., Candidate of Tech. Sciences; Managing 
Ed. for literature. on heavy machine pbuilding (Mashgiz): 
Golovin, S.Y4., Engineer. 


PURPOSE: . This book was written for engineers and technicians 
dealing with welding of cast fron. It can also be 
used by students studying the principles of welding. 
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Metallurgical Principles of Cast Iron Welding (Cont.) 


COVERAGE: The author emphasizes the importance of grey cast 
fron in machine building and estimates that the pro- 
duction of cast iron will reach 53 million tons in 
1960, 12-15 million tons of which will be used in 
machine building. Welding of cast iron is claimed to be 
the most important method of correcting flaws in 
castings - about 3% of rejects can thus be saved, 
constituting an annual saving of 1.4 billion rubles. 
Properly applied welding methods could also be used 
in the construction of complex structures composed 
of cast iron elements. The author further claims that 
this is the first effort to analyze theoretically from 
the metallurgical point of view, the most important 
problems of cast iron welding. There are numerous 
tables, diagrams end formulae. 
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Metallurgical Principles of Cast Iron Welding (Cont.) 
TABLE OF CONTENTS 
Introduction 3 
Ch. I Cast Iron and Cast-Iron Welding Methods 5 
1. Basic properties of cast iron as a weldable material 5 
2. Cast-iron welding methods 11 


‘There are 14 references of which 10 are Soviet, 2 English 
and 2 German. 


Ch. II Metal in the Welding Flame 19 
3. Transfer of metal in the welding flame 19 
4. Temperature of the dribble 27 
5. Formation of gases and vapors in the dribble 38 
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Metallurgical Principles of Cast Iron Welding (Cont.) sg 
6. Chemical composition of the dribble 47 
7. Size and shape of weld joints 61 


_ There are 36 references of which 27 are Soviet, 5 English 
and 4 German. 


Ch. III The Heat-Affected Zone : 69 


8. Size of the heat-affected zone 69 : 
9. Structure of the heat-affected zone 81 


There are 16 references of which 11 are Soviet, 4 English 
and 1 German. 


Ch. IV. Metallurgy of Welding Cast Iron with Cast Iron 90 
10. Welding cast iron with cast-iron electrodes 90 
11. Welding cast iron with steel electrodes 100 
12. Basic properties of the weld joints 112 
There are 22 references of which 18 are Soviet and 4 English. 
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Metallurgical Principles of Cast Iron Welding (Cont.) 


Ch. V Metallurgy of Welding Cast Iron with Steel 
13. Welding of cast iron with electrodes ordinarily 
used for steel welding 
14. Welding of cast iron with special electrodes 
- Basic properties of welded joints 


16. Technological characteristics of "SCHS" electrodes 
and their practical application 


There are 18 references of which 13 are Soviet, 3 English 
and 2 German. 
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Ch. VI. Metallurgy of Welding Cast Iron with Nonferrous Alloys 145 


17. Welding of cast fron with copper . 145 
18. Welding of cast iron with copper alloys 146 
19. Welding of cast iron with bimetal electrodes 152 


‘There are 19 references of which 8 are Soviet, 6 German 
and 5 English. a 


AVAILABLE: Library of Congress 
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~ 18(7) 5. 25(1) _- PHASE I BOOK EXPLOITATION 04/3094 


Yelistratov, Petr Savel'yevich 


en OL CE, : 
Syarochnyye svoystva chuguna (Welding Properties of Cast Iron) Moscow, Mashgiz, 


1959. 145 p. Errata slip inserted. 5,000 copies printed. 


Ed.: XK. V. Zvegintseva, Engineer; Ed. of Publishing House: N. S. Stepanchenkos 
Tech. Ed.: V. D. El'kind; Managing Ed. for Literature on Heavy Machine 
Building (Mashgiz): S. Ya. Golovin, Engineer. 


PURPOSE: This book is intended for technical personnel working in industrial 
plants, repair shops, and supply centers. It may also be useful to students 
specializing in casting and welding. 


COVERAGE: The special characteristics of cast iron and their relationship to 
welding properties are discussed. Physical properties are noted. Metallo- 
graphic analyses of weld metal in the form of cast fron, steel, and copper 
alloys are given, and questions of crack formation, mechanical properties, 
and machinability of welded joints are discussed. No personalities are men- 
tioned. There are 47 references: 23 Soviet, 15 English, and 9 German. 
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